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Why Take An Inventory of Energy and Emissions?

w The City of Roanoke uses a large amount of energy annually which causes local,
regional, national, and global environmental damage as well as costs citizens money

w To reduce energy use, environmental damage, and costs, the City needs to know
where the most energy is used and what emissions it causes.
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US Energy Use U.S. primary energy consumption by energy source, 2018

total = 101.3 quadrillion total = 11.5 quadrillion Btu
British thermal units (Btu)
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www.eia.gov/energyexplained/usnergyfacts

w The US, and world, are dependent on fossil fuels (coal, natural gas, and oil) whicesaet in finite
amounts anchot renewable Burning fossil fuels necessarily produces carbon dioxidg, CO

w Renewable energy (solar, hydro, biomass, wind, waves, etc.) are a small but increasing portion of
energy source distribution.




Electricity Grid Fuel Mix

AEP 2018 Electricity Fuel Mix For Virginia
4% 5%

= Coal

= Nuclear

= Natural Gas

® Hydro

= Wind

w Coal has théighest carbon dioxide emissions per unit energy.

w Natural gas usage is increasing in recent years due to advanced in
hydraulic fracturing (fracking) technology.

w Airemissions (sulfur and nitrogen oxides, carbon dioxide, meraugy)
directly dependent orthe mix offuels.




What Is Global Warming?
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The Earth’'s Greenhouse Effect

Only a small amount of the heat
energy emitted from the surface
passes threugh the stmosphers

dire :ﬂ.' to space. Mostis absorbed
by gresnhouse gas molecules and
contributes to the energy radiated
back down to warm the surface and
lowear atmasphere. Increasing the
concentrations of greenhouss gases
imcreases the warming of the surface
and slows loss of energy to space
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A Greenhouse Gases (GHGs) warm tt

atmosphere by absorbing infrared
radiation. The warmer atmosphere
causes land and ocean temperature:
to rise.

There are natural and humataused
emissions of GHGs, but the latter
upsets the balance.

The science connecting GHG
emissions and global warming is
extensive. The uncertainty is not
whether the earth is warming, but
rather how fast, how much, andwith
what consequences.
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Greenhouse Gas (GHG) Emissions Sources and Sectors

Global Greenhouse Gas Emissions Global Greenhouse Gas Emissions by Gas
by Economic Sector
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https://www.epa.gov/ghgemissions/globgreenhousegasemissionsdata  ynjversity of Michigag CSS US Greenhouse Gas Factsheet, Aug. 2016.

@ GHG emissions come from across all sectors of society ¢y GHGsare emitted primarily from the direct combustion of fossil
so there IS no single or easy approach to reducing fuel (coal, natural gas, gasoline, diesel, propane) to create
these emissions. electricity, heat, or to power vehicles.
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Carbon Dioxide Atmospheric Measurements
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Atmospheric CO, at Mauna Loa Observatory

- Scripps Institution of Oceanography

w Mountaintop measurements in Hawaii
~ NOAA Earth System Research Laboratory

over the past half century confirm that
the carbon dioxideoncentration irthe
atmosphere is rising steadily.

w Theriseandfall in the measurements
is due to seasonal cycle of plagrowth
(CQ is absorbed by growing plants in
spring and released by decaying leave:
in fall).

July 2019
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http://www.esrl.noaa.gov/gmd/ccgg/trends/full.html
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Global Temperature Measurements

Global Temperature Anomalies ("C)
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Modeled and Observed Temperatures™
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Center for Sustainable Systems, University of Michigan, Climé
Change: Science and Impacts Factsheet, Oct. 2013
http://css.snre.umich.edu/factsheets




EPA Criteria Air Pollutants

Criteria Air Pollutants

NQ, (nitrogen oxides)
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w The EPA sets limits for 6 specific air pollutants
with known human health effects.

w These pollutants cause smog, acid rain, lun
and heart problems, and can affect brain
function.

w Actions which reduce GHG emissions often
also reduce criteria air pollutants at the sa
time.

w Currently, carbon dioxide it regulated as it
has few immediatalirect health impacts
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ICLEI: Local Governments for Sustainability
Cities for Climate Protection Process

STEP *,..—-——-—? City Council Resolution Sept. 18, 2006
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Roanoke Community Emissions Summary (2017)

w Activities associated with the City of Roanoke were responsible for just less than 2 million
tons of greenhouse gas emissions in 2017.

ClearPath Roanoke City GHG Emissions ClearPath Roanoke City GHG Emissions

By Sector (2017) By Source (2017)
Waste Waste Diesel
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Transportation
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&
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32%
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City of Roanoke, VAICLEI Community Emissions Inventory 2017 Summary Report
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Scale of Reduction

A 10% Carbon Dioxideeduction from 2005= 230,000 tons (over 5 years)
A City of Roanoke ~ 45,000 households
A~1 ton per household savings requiredSave aTah / | YLI A 3y
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Roanoke Municipal Government Summary (2016)

ClearPath Roanoke City GHG Emissions
Municipal Operations (2016)

w The municipal government (City of
Roanoke operation) contributes only
2% of the entire community carbon
footprint.

w Despite the energy reduction, total
electricity costs continue to rise.

w Municipal operations energy
reductions saved more than $650,000
in 2016.
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Personal Carbon Emission Calculator

w You can eaSilgstimateyour carbon Roanoke Carbon Footprint Calculator (Household)

emissions (footprintusingjust the
following annual data for your
household:

1. Electricityusage (kwh)

2. Natural Gas/propane/heating
oil usage

3. Gasoline/diesel usage
(mileage)

A Other carbon calculators (EPA,
RVCCC) can be used and may
include other aspects of your
household

pm S/8/17
Address: Year: 2016
Categories (hover cursor over cells below for| Enter Datain Emission Factor Carbon Footprint .
€02 Emissions Reference
detailed instructions) This Column Units (Ibs. CO,)
UTILITIES
Electricity Used Annually (kWh) 1.77 b ca ,/kwh Appalachian Power Company - 2016 data
Natural Gas Used Annually (Therms) 11.7 Ib €O, /therm www.eig.gov/environment/emissions/co2_vol_mass.php
Propane Used Annually (gallons) 12.7 Ib €O ; /gallon www.eia.gov/environment/emissions/co2_vol_mass.php
Heating Qil Used Annually (gallons) 22.4 Ib €O , fgallon www.eig.gov/environment/emissions/co2_vol_mass.php
Subtotal -
TRANSPORTATION
Vehicle 1 Gasoline Used Annually (gallons) 19.6 b CO ,; fgallon www.eig.gov/environment/emissions/co2_vol_mass.php
Vehicle 2 Gasoline Used Annually (gallons) 19.6 Ib €O ; /fgallon
Vehicle 3 Gasoline Usad Annually (gallons) 19.6 b €O , /gallon
Vehicle Diesel Fuel Used Annually (gallons) 22.4 1b €O ; /gallon
Airline T e il 0.143 Ib CO , /pass. mile Air Travel Emission factors - medium distance. EPA Climate
irline Travel {Passenger Miles) ) /P Leadership Carbon Emissions Factors 2015
Subtotal -
WASTE AND RECYCLING
Landfill Waste (lbs) 0.39 b €O , /b waste EPA Warm vi4 for Mixed Municipal Solid Waste (MSW)
Recycled Waste (lbs) -3.11 b 0o , /Ib recycling EPA Warm v14 for Mixed Recyclables - www.epa.gov/warm
Subtotal 0
€O, OFFSETS (Ibs) 1.00 Ib CO, Purchased carbon offsets

TOTAL CARBON FOOTPRINT (tons CO, equivalent - annual)

Sum column E and divide by 2000 for tons

*See notes and instructions by hovering over specific cells in Excel




Clean & Green Pledge
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Links and Resources
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Sustainabiisty Contact Us

Sustainability in Roanoke
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The City of Roanq\e is committed to making “clean and green” an integral part of the way we do
business. We work in partnership with residents, businesses, schools, and civic organizations to
v i ibility for i L e L visual | '] o
take an active role and responsibility for improving and preserving the visual appeal and natura Phone: 540-853-5430
beauty of the community. For more information please read the official Ci

http://www.roanokeva.gov/873/CleatGreen
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“CITIZENS FOR CLEAN & GREEN” - CAMPAIGN PLEDGE "

| pledge to begin taking the following actions to reduce my carbon footprint, to lower the impacts “‘
of my lifestyle on the environment, and to help make Roanoke a greener place to live, work and

play. Commit to this pledge online in the Clean & Green link at www._roanokeva.gov or mail your ROANOKE

contact info with the card on the back to: Ken Cronin, Department of Ceneral Services, 215
Church Avenue SW, Roanoke, VA 24011

TIER 1 COMMITMENTS - Easy

Participate in the city’s recycling program for aluminum cans, steel, clear glass, paper & plastics (#1, #2).
o Recycled aluminum uses 95% less energy than virgin aluminum from bauxite ore.'

Adjust your thermostat to 78 °F or higher in summer and 68 °F or lower in winter.
o Energy savings can be as much as 1% for each degree set higher in summer and lower in winter.?

Replace the most frequently used incandescent light bulbs with compact fluorescent light (CFL) bulbs

immediately; replace all other incandescent bulbs with CFLs as they burn out.

o Save $30 over the life of each CFL bulb; if every US home installed 1 CFL bulb, the energy saved would light >3 million homes/yr,
save >$600 million/yr in energy costs, and prevent greenhouse gases equivalent to the emissions of more than 800,000 cars.®

Turn off lights and unplug electronics/chargers when not in use; set computers to “power saving mode”,
o Enabling compurer power management options can save as much as 60-80% of the energy that would have been wasted.*

Maintain proper air pressure in vehicle tires,
o Improve fuel economy up to 3%_% Save 50 - 100 gallons of gas per year per vehicle (over 100,000 registered vehicles in Roanoke).

TIER 2 COMMITMENTS - Moderate

Sustainability Outreach Coordinator

C Reduce energy use for hot water by installing water saving fixtures and showerheads, insulating your water
heater and pipes, and turning down your water heater temperature setting.
o Water heating accounts for approximately 20% of total home energy use and costs an average househoid over $300 a year *®

Seal air leaks around windows, doors and other wall penetrations with weather stripping, caulk or insulation.
o Air leakage can add 10% to your annual energy bill which equates to about $70 per year for the average home.”

Discontinue the use of second refrigerators.
o 20% of all households use a second refrigerator that is typically 10 years old, uses over 1000 kwWh, and costs $100 annually.®

Wash clothes in cold water; dry laundry using a clothesline instead of using the dryer whenever possible.
o Heating water accounts for 85-90% of the energy to wash clothes. Dryers are high energy users with no Energy Star models.*

Bike, walk, carpool or use public transportation at least once per week for errands or your work commute.
o For each individual, a 5 mile roundtrip by car avoided weekly would reduce carbon dioxide emissions by abour 200 lbs."®

TIER 3 COMMITMENTS - More Difficult

C Reduce “vampire” energy use with a “smart power strip” that senses when appliances are off.
o Vampire energy can be 5% of residential energy use; taken across all U.S. households, this wastes an estimated 65 blfhon kWh of
electricity, costs consumers more than $5.8 billion and emits more than 87 billion pounds of carbon dioxide each year.'

Buy a programmable thermostat and adjust the temperature overnight and when the house is unoccupied.
o Save 5 - 10% of the energy and cost to cool/heat your house by setting the thermostat 5 - 10 degrees warmer/cooler. ?

Seal and insulate ducts for air conditioning and forced air heating systems; check for adequate attic insulation
levels.
o Ina typical house, 20% of the air that moves through the duct system is lost due to leaks, holes, and poorly connected ducts.”

Choose Energy Star appliances and electronic devices when purchasing these items.
o Over 30% of all electricity use in a house is for kitchen and laundry appliances *

When purchasing a new/used vehicle, select models that get at least 20% better fuel economy than your current
vehicle.
o 30% of all greenhouse gas emissions in the US are a resuir of transportation.’®

MEASURE YOUR CARBON FOOTPRINT AND TAKE ACTION TO REDUCE IT BY 2% PER YEAR TO HELP ROANOKE
MEET ITS COMMUNITY-WIDE CARBON DIOXIDE EMISSIONS REDUCTION GOAL OF 10% OVER THE NEXT 5 YEARS.
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Key Points

w Energyuse, carbon dioxide emissions,and air pollutants are all related and the
status quo will reduce our quality of life and health and have significant cost
implicationsnow andinto the future.

w The City of Roanokehas completed an inventory of energy use and carbon
emissionswhichis critical to understandboth the sourceof the emissionsand the
optionsfor reductions

w All citizens businessesandthe governmentsharein the responsibilityif our goalis
to improvethe environment,savemoney,andimprove health.
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Questions?

Contact Info:

smcginn@vt.edu




